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133 Virus inoculum 134 The virus inoculum used to infect cattle in the current investigation was generated from a field-135 derived strain of FMDV A24 Cruzeiro, which was grown in BHK-21 cells (ATCC, Manassas, 136 VA) and subsequently passaged twice in cattle. In passage 1, two cattle were inoculated through 137 intra-epithelial injection in the tongue. At 48 hours post inoculation, vesicular lesions harvested 138 from the tongue and feet of the infected cattle were used to generate a pooled virus suspension.
139 This suspension was used to infect a second cohort of three cattle through tongue inoculation. At 140 48 hours post inoculation, a second pooled virus suspension was generated from tongue and foot 141 vesicles of this second cohort. This second passage suspension was aliquoted and stored at -142 70 o C. All cattle included in the current investigation were inoculated with 10 5 BTID 50 (50% 143 infectious doses titrated in bovine tongue epithelium) of the second passage virus.
Samples
145 Samples collected primarily to monitor disease progression included oral and nasal swabs, serum 146 and OPF (sampled using a probang cup [45] ). Additionally, tissue distribution of virus was 147 investigated in samples obtained at necropsy examinations which were performed at 148 predetermined experimental endpoints, regardless of disease progression. All samples were 149 screened for the presence of FMDV genomic RNA and infectious virus. The detailed approach 150 and outcome of these investigations have been previously published [22, 28, 42] .
151 For the current investigation, fifty-two specimens from 13 cattle were selected for FMDV (Table 1 ). The 255 coding sequences for capsid proteins VP3 and VP1 had the highest proportions of substituted 256 sites at 3.8 and 3.5%, respectively (Table 1) . Additionally, VP3 and VP1 contained the highest 257 numbers of nonsynonymous changes and each coding segment contained two codons with 258 nonsynonymous changes at different codon positions. Multiple amino acid substitutions were 259 found in coding segments of capsid genes of all serially sampled animals. The lowest proportion 260 of nucleotide change occurred in VP4 (0.4%) and 3D (1.6%). 268 The consensus virus sequences obtained within the first five days of infection (acute phase) were 269 highly similar to the inoculum consensus. Substitutions in these early phase samples were largely 270 shared across multiple animals and all of those shared substitutions were present at frequencies 271 greater than 5% in the inoculum (Fig 1) . For example, inoculum subconsensus variants T1617C
261
272 and G1903A were each identified at consensus level in the earliest samples in 4 different 273 animals, whereas variants A1755T, C1767T, and C2615T were each present in the earliest 274 consensus viruses from 11 of the 13 total hosts (S1 Fig) . At later stages of disease, most new 275 consensus-level changes present in samples were not among those detected at subconsensus level 276 in the inoculum (>2%) (Fig 1 and S1 Fig) . The general trend across sample consensuses was an 277 increased divergence from the inoculum over time; however, this did not occur consistently in all 278 animals (Fig 2a and S1 Fig) . (Fig 2a) . However, reversions (down-turning curves) were common 288 and occurred at least once in four of the seven serially-sampled animals. In order to account for 289 potential bottleneck events and adjust for elapsed time between samplings, nucleotide changes 290 from sample to sample over elapsed time were also plotted (Fig 2b) . While the sequences almost 291 always differed at multiple sites between sampling dates, the rates of change were relatively (Table 2) , 15 296 though these differences were not statistically significant. During the persistent phase, the 297 substitution rates were similar for non-vaccinated and vaccinated cohorts (0.11 versus 0.10 298 subs/site/yr). A gradual accrual of substitutions, consistent with canonical evolutionary 299 processes, was commonly observed as demonstrated by animal 14-34 between 17dpi-35dpi and 300 animal 14-110 from 21dpi-35dpi (Fig 2a) . However, the unprecedented rates as measured 301 alongside substitution patterns between consecutive samples consisting of synchronous changes 302 across the genome suggested a process that was more complex than independent nucleotide 303 substitution. Specifically, sample-to-sample substitution patterns that represented irregular jumps 304 in substitution rates (Fig 2) were highly suggestive of linkage between variant nucleotides 305 representing distinct genotypes. The rapidity and scope of this phenomenon were exemplified in 306 animal 14-34, where 17 nucleotide changes in 7 genes, spanning Lpro to 3D, differed at the 307 consensus level within a 24-hour period (6 to 7 dpi; Fig 2 and S1 Fig) . Subsequently, a set of 17 308 (mostly revertant) nucleotide changes differed between 9 and 17 dpi in this same animal, 309 suggesting shifts in dominance between variant viral genomes. 323 changes identified in the animal samples were also present as subconsensus variants within the 324 inoculum, wherein they averaged 27.2% frequency (2.4 -48.9%) (Fig 1) . As expected, when 325 using the inoculum as the root, the earliest sampled virus sequences were basal, while later 326 samples tended to lay furthest from the root. Yet, there were numerous outliers such as the 10 dpi 327 nasopharyngeal tissue sample from animal 14-49 and the 8 dpi saliva sample from animal 14-34 352 Rather, viruses belonging to five of the seven clades were identified in samples collected from 353 the earliest samples (Fig 4) .
354 There were several unique attributes to the clade shifts that occurred during the transitional phase 355 of infection. Overall, there was a relatively high quantity of clade shifts during this period; all 7
356 clades and every animal sampled during this period manifested at least one clade shift. Clades III 357 and VI were only detected during a relatively small temporal window spanning the end of the 358 early phase through the transitional phase of infection; both of these clades were extinguished 359 during the transitional phase. There was a strong tendency for consensus virus sequences not to 360 undergo clade shifts during the persistent phase; however, individual consensus nucleotide 361 changes continued throughout this period and were substantial in some animals (Figs 2 and 4).
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